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ABSTRACT

An analytical method to predict the time dependent flexural behavior of composite girder is presented based on
sectional analysis. The time dependent constitutive relation accounting for the early-age concrete properties including
maturing of elastic modulus, creep and shrinkage is derived in an incremental format by the first order Taylor series
expansion. The sectional analysis calculates the axial and curvature strains based on the force and moment
equilibriums. The deflection curve of the girder approximated by the quadratic polynomial function is calculated by
applying to the proper boundary conditions in the consecutive segments. Numerical applications are made for the
3-span double composite steel box girder which is a composite bridge girder filled with concrete at the bottom of
the steel box in the negative moment region. The calculated results are compared with those by finite element
analysis results. Close agreement is observed between the two approaches.
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Table 1 Deflection curves calculated in longitudinal segments of three-span double composite box

jirder
Segment Deflection curves

I (—1.183x10 %)% + (1.47<10 %) x® — (3.72x10 %)«

In case of | 2 | (—6.66x10 ") x* + (4.58x10 °)x® + (4.47x10 *)x — (4.85x10 %)

shrinkage | 3 | (1 06x10~12) %% — (3.41x10 5)x% + (3.64x10 ") x — (9.11x10"2)
4 | (1.79%10 ) x® + (1.10x10 %) x? — (1.32x10 %) x + (4.54x10° %)
1| (—1.44x107%)x* — (3.93x10 ") x® + (1.43x10 %% — (4.38x10 %)«

Incase of | 2 [ (—3.96x10 %) x*+ (2.51x10 &) x® — (1.41x10 ~®)x% + (2.96x10 ) x — (4.83x10~2)

shrinkage

and creep | 3 | (—3.96x10 %) x? + (9.20x10 78 %% — (8.17x10 " Hx? + (3.24x10 ) x — (4.77x10° 1)
4 | (—1.73x10 " Dxt + (2.08x10 ") x® — (1.33x10 " Dx? + (8.43x107*)x — (6.46x1072)
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